The interaction of angiotensin II and osmolality in the generation of sympathetic tone during changes in dietary salt intake. An hypothesis.
At rest, sympathetic nerves exhibit tonic activity which contributes to arterial pressure maintenance. Significant evidence suggests that the absolute level of sympathetic tone is altered in a number of physiologic and pathophysiologic states. However, the mechanisms by which such changes in sympathetic tone occur are incompletely understood. The purpose of this review is to present evidence that humoral factors are essential in these changes and to detail specifically an hypothesis for the mechanisms that underlie the changes in sympathetic tone that are produced during increases or decreases in dietary salt intake. It is proposed that the net effect of changes in dietary salt on sympathetic activity is determined by the balance between simultaneous and parallel sympathoinhibitory and sympathoexcitatory humoral mechanisms. A key element of the sympathoinhibitory mechanism is the chronic sympathoexcitatory effects of angiotensin II (ANG II). When salt intake increases, ANG II levels fall, and the sympathoexcitatory actions of ANG II are lost. Simultaneously, a sympathoexcitatory pathway is triggered, possibly via increases in osmolality which activate osmoreceptors or sodium receptors. In normal individuals, the sympathoinhibitory effects of increased salt predominate, sympathetic activity decreases, and arterial pressure remains normal despite salt and water retention. However, in subjects with salt-sensitive hypertension, it appears that the sympathoexcitatory effects of salt predominate, possibly due to an inability to adequately suppress the levels or actions of ANG II. The net result, therefore, is an inappropriate increase in sympathetic activity during increased dietary salt which may contribute to the hypertensive process.